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(54) A method of transmitting data frames in a radio communication system

(57) A communication protocol for the transmission
of data, for instance in a master-slave structure com-
prising at least a master unit and a slave unit. The data
to be transmitted are contained in frames and/or pack-
ages comprising several fields. The communication pro-
tocol allows to unambiguously recognize the beginning
and the end of the frames of data by selecting at least
two predefined symbols along those belonging to the
protocol for identifying the start and the end of a frame.

Moreover, said two preselected symbols are given an-
other function than identifying the beginning and the end
of a frame when opportunely preceded by a third prese-
lected symbol. Accordingly, the two preselected sym-
bols unambiguously identifying the beginning and the
end of a frame when used singularly but can be used
for other purposes than identifying the beginning and the
end of a frame when used in combination with the third
preselected symbol.



EP 1 432 159 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE PRESENT INVENTION

[0001] The present invention relates generally to RF
(radio frequency) transmission. More particularly, the
present invention relates to radio communication devic-
es such as transmitters and/or receivers of the kind used
in RF transmission. In more details, the present inven-
tion relates to the driving of radio communication devic-
es and to a method of transmitting data for driving radio
communication devices.

DESCRIPTION OF THE PRIOR ART

[0002] In modern radio communication devices such
as transmitters and/or receivers several operations
have to be carried out for allowing said transmitters and/
or receivers to operate properly. For example, modern
satellite receivers require the very weak signals entering
from the antenna to be amplified to levels usable in sub-
sequent receiver processing circuits. In the same way,
in modern transmitters, the power level emanating from
message modulation circuits needs to be raised to a lev-
el suitable for long range transmission.
[0003] For allowing these operations to be adequately
exploited together with other operations such as modu-
lating and/or converting the signal, modern radio com-
munication devices are usually equipped with a logic
unit adapted to drive the several operating units of the
device.
[0004] Briefly, the structure of a modern radio commu-
nication device can be schematically depicted as in Fig-
ure 1. In particular, in Figure 1 there is depicted the struc-
ture of a modern radio transmitter. However, the struc-
ture of a modern radio receiver could be represented in
the same way and the following description of the radio
transmitter of Figure 1 substantially also applies to the
structure of a modern radio receiver. The detailed de-
scription of such a receiver is omitted for a reason of
clarity.
[0005] As apparent from Figure 1, a modern radio
transmitter 10 basically comprises a plurality of amplify-
ing stages 12 to 15 and a pilot or driving unit comprising
a modulating unit 17 and a converting unit 16. Finally,
the transmitter 10 of Figure 1 comprises a logic unit 11
having the function of checking the operations exploited
at the other units of the transmitter.
[0006] The transmitter 10 of Figure 1 operates as fol-
lows.
[0007] The signal entering the transmitter is first mod-
ulated at the modulating unit 17 and converted to a pre-
defined transmission frequency at the converting unit
16. Subsequently, the signal is amplified at the amplify-
ing stages 12 to 15 and finally emitted at the emitting
unit (not shown in Figure 1).
[0008] As stated above, the amplifying unit 12 to 15,
as well as the converting unit 16 and the modulating unit

17 are driven by the logic unit 11 containing the control
logic suitable for controlling the operations to be exploit-
ed at the units 12 to 17.
[0009] For the purpose of driving the operation at the
units 12 to 17 as well as other operations to be carried
out in the transmitter 10, the logic unit 11 must be able
to communicate in a reliable manner with the other units
of the transmitter. In other words, the logic unit 11 needs
to be able to transmit data to the other units and to re-
ceive and/or collect data from the other units.
[0010] However, a common problem arising in the
known radio transmission devices (transmitters and re-
ceivers) is that the transmission of data from and to the
logic unit is not adequately synchronized and as such is
not reliable as requested in the most common applica-
tions.
[0011] Data from and to the logic unit 11 are transmit-
ted as packages of data with said packages containing
bits or bytes of digital data. In particular, the data to be
transmitted are contained in one or more frames having
a predefined structure.
[0012] The problem therefore arises of reliably recog-
nizing the beginning and the end of a frame. In fact, if
the beginning and/or the end of a frame cannot be rec-
ognized, some of the data to be transmitted could get
lost during transmission or these data could be misun-
derstood or wrongly interpreted.
[0013] The problem of reliably recognizing the begin-
ning and the end of a frame is also known as the "syn-
chronization" problem.
[0014] To overcome this problem, several attempts
have been made and several solutions have been pro-
posed and developed in the art. In particular, the known
synchronization techniques are divided into two catego-
ries namely "hardware" techniques and "software" tech-
niques. According to the "hardware" techniques, syn-
chronization is obtained by opportunely driving the
transmission lines used for transmitting the data; ac-
cording to the "software" techniques synchronization is
obtained by opportunely structuring the frames of data
to be transmitted.
[0015] A typical prior art hardware synchronization
technique will be described in the following with refer-
ence to Figure 2.
[0016] In Figure 2, there is depicted a typical master-
slave structure 20 wherein a master 21 communicates
with a plurality of slaves 22 to 24 for the purpose of driv-
ing the operations at said slave units 22 to 24. In the
structure 20 of Figure 2 the data from and to the slave
21 are transmitted across two transmission lines, name-
ly a SDA (Serial DAta) line and a SCL (Serial CLock)
line. In particular, in the master-slave structure 20 of Fig-
ure 2, the data across the SDA line are read according
to a timing (clock) given by the SCL line.
[0017] In the master-slave structure 20 of Figure 2, as
the transmission of data begins, the SDA line and the
SCL lines are subsequently set to a first predefined low
voltage level. Said low voltage level of the SDA and SCL
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lines (start condition) identifies the beginning of the
transmission of data.
[0018] Once the transmission of data has been start-
ed, the data are transmitted according to a predefined
data transmission protocol allowing the data as trans-
mitted to be recognized and interpreted by the units in-
volved in the transmission.
[0019] At the end of the transmission, the transmis-
sion lines SCL and SDA are subsequently set to a sec-
ond predefined high voltage level by the Master involved
in the transmission of data. In this way, the signal is giv-
en that the transmission is finished that is, the end of
the transmission is determined and/or identified by set-
ting the transmission lines SCL and SDA to said second
predefined high voltage level.
[0020] The hardware synchronization technique as
described above has the drawback that continuously
switching the transmission lines between the two volt-
age levels is required; this however, limits the speed at
which data can be transmitted, is power consuming and
could lead to failures in the transmission of data.
[0021] As stated above, the transmission of data may
also be synchronized by means of a software. In partic-
ular, communication protocols have been developed
wherein special rules are applied for defining and/or rec-
ognizing the frames containing the data to be transmit-
ted.
[0022] According to a first example, the packages of
data to be transmitted have a fixed length of 188 bytes
and a preselected symbol is used for identifying the be-
ginning of a frame and/or package. In particular, a com-
munication protocol is known, wherein the value "47"
(expressed in hexadecimal form) is used for identifying
the beginning of a package and/or frame. According to
said communication protocol, the beginning of a frame
can be found and/or identified by identifying two bytes
containing the value "47" and separated by a number of
bytes corresponding to the fixed length of the frame,
namely 188 bytes.
[0023] According to a second example, a communi-
cation protocol is used according to which the packages
and/or frames may have a variable length and wherein
the beginning of the frame is identified by one of the two
hexadecimal values 0x01 and 0x02; in particular, the
value 0x01 is used in the case of a request sent by the
master toward one of the slaves whilst the value 0x02
is used in the case of an answer sent by one of the
slaves to the master. However, due to the fact that these
values can be used also inside a frame and not only for
identifying the beginning of a frame, this communication
protocol does not allow to identify the beginning of a
frame in a reliable manner and failures in the synchro-
nization procedure must be accepted.
[0024] Finally, communication protocols are known,
wherein preselected symbols and/or values are used for
identifying unambiguously the beginning and the end of
a package or frame of data. However, these communi-
cation protocols have the disadvantage that the prese-

lected symbols identifying the beginning and the end of
a frame, respectively, may not be used in the field of the
frame (payload) containing the data to be transmitted.
In fact, if one or both of these two symbols would be
inserted in the payload, this would generate confusion
about the length of the frame, its beginning and its end,
and the data contained in the payload could not be read
adequately. The driving function carried by the master
would therefore become unreliable, thus leading to mal-
functioning of the whole master-slave structure.
[0025] Accordingly, in view of the problems explained
above affecting both the hardware and software prior art
solutions, it would be desirable to provide a technique
that may solve or reduce one of the problems identified
above. In particular, it would be desirable to provide a
method of transmitting data adapted to be exploited in
the driving unit of a radio communication device, with
said method allowing a reliable synchronization of the
data transmitted. in other words, it would be desirable
to provide a method of transmitting data allowing a reli-
able transmission of data between the logic unit of a ra-
dio transmission device and the other operating units of
said device.

SUMMARY OF THE INVENTION

[0026] In general, the present invention is based on
the consideration that, in the transmission of data (for
instance in a master-slave structure), a reliable synchro-
nization of the data transmitted can be obtained by using
two preselected symbols and/or values for defining or
identifying the beginning and the end of a package of
data or frame. Moreover, the present invention is based
on the consideration that said two preselected symbols
and/or values may be given another function and/or sig-
nificance than identifying the beginning and the end of
a frame, when used in combination with a third prese-
lected symbol and/or value. The two preselected sym-
bols defining the beginning and the end of a frame are
normally contained in preselected fields of the frames.
When placed in said preselected fields, the two prese-
lected symbols unambiguously identify the beginning
and the end of the frame. On the contrary, when used
in combination with the third preselected symbols, the
first and second preselected symbols may be placed al-
so in other fields of the frame assuming the same value
or defining the same function they would normally do in
the field. Accordingly, there is no restriction to the sym-
bols to be used in the field of the frame containing the
data to be transmitted (PAYLOAD) but the payload can
even contain the two preselected symbols opportunely
preceded by the third preselected symbol, respectively.
[0027] According to one embodiment, the present in-
vention relates to a communication method for the trans-
mission of data, wherein the data to be transmitted are
adapted to be contained in one or more frames and
wherein at least a first and a second preselected sym-
bols are used for identifying the start and the end of a
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frame, respectively. Moreover, a third preselected sym-
bol is adapted to be used in combination with one or
both of said first and second preselected symbols so as
to give one or both of said first and second preselected
symbols a function other than identifying the start and
the end of a frame.
[0028] According to another embodiment of the
present invention there is provided a radio communica-
tion device comprising at least a control unit operating
as a master and at least a signal processing unit oper-
ating as a slave. In said radio communication device da-
ta are reciprocally transmitted between the at least one
control unit and the at least one signal processing unit
according to a method for the transmission of data
wherein the data to be transmitted are adapted to be
contained in one or more frames and wherein at least a
first and second preselected symbols are used for iden-
tifying the start and the end of a frame respectively.
Moreover, a third preselected symbol is adapted to be
used in combination with one or both of said first and
second preselected symbols so as to give one or both
of said first and second preselected symbols a function
other than identifying the start and the end of a frame.
[0029] According to a further embodiment, the
present invention relates to a master-slave structure
adapted to be used in a radio transmission device with
said master-slave structure comprising at least a master
and at least one slave. In the master-slave structure da-
ta are reciprocally transmitted between the at least one
master and the at least one slave according to a method
for the transmission of data wherein the data to be trans-
mitted are adapted to be contained in one or more
frames and wherein at least a first and a second prese-
lected symbols are used for identifying the start and the
end of a frame, respectively. Moreover, third preselected
symbol is used in combination with one or both of said
first and second preselected symbols so as to give one
or both of said first and second preselected symbols a
function other than identifying the start and the end of a
frame.
[0030] Further embodiments of the present invention
are defined in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Further advantages, objects and features as
well as embodiments of the present invention are de-
fined in the appended claims and will become more ap-
parent with the following detailed description when tak-
en with reference to the accompanying drawings in
which identical or corresponding parts are identified by
the same reference numerals. In the drawings:

Figure 1 schematically represents a modern radio
communication device;

Figure 2 schematically represents a prior art mas-
ter-slave structure of the kind used in radio trans-

mission devices;

Figures 3a to 3b relate to 3 corresponding examples
of the way frames of data may be structured accord-
ing to the present invention;

Figure 4 schematically represents the process for
recognizing a frame according to the present inven-
tion;

Figure 5 represents a block diagram of the method
for the parsing of a frame according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0032] While the present invention is described with
reference to the embodiments as illustrated in the fol-
lowing detailed description as well as in the drawings, it
should be understood that the following detailed de-
scription, as well as the drawings are not intended to
limit the present invention to the particularly illustrative
embodiments disclosed, but rather that the described
illustrative embodiments merely exemplify various as-
pects of the present invention, the scope of which is de-
fined by the appended claims.
[0033] The present invention is understood to be of a
particular advantage when used for radio transmission
(radio/video). For this reason, examples will be given in
the following in which corresponding embodiments of
the present invention relate to frames of data to be ex-
changed and/or transmitted in the driving unit of a radio
communication device. In particular, in the examples
given, said driving unit is depicted as a master-slave
structure wherein a control unit operates as a master
and at least a signal processing unit operates as a slave.
However, it has to be noted that the present invention is
not limited to the transmission of data for the purpose of
driving a radio communication device but can be used
in any other situation in which it is required to transmit
data in a reliable manner; in particular the present in-
vention can be used in any situation in which the begin-
ning and the end of the frames of data to be transmitted
have to be unambiguously recognized. The present in-
vention is therefore also usable in all these applications
and the master-slave structures and/or driving units of
radio communication devices described in the following
illustrative embodiments are to represent any situation
and/or application in which a reliable and well synchro-
nized transmission of data is required.
[0034] The present invention will now be described
with reference to Figures 3a to 3c and 4 to 5.
[0035] In Figure 3a, there is depicted the general
structure of a frame of the kind used for transmitting data
in a master-slave structure. As apparent from Figure 3a,
the frame 30 comprises several fields, namely a HEAD-
ER field 32, a PAYLOAD field 31 and a CHECK field 33.
In particular, the HEADER field 32 contains all the serv-
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ice information such as, for instance, the kind of opera-
tion requested, the entity or unit involved in the operation
and so on. The PAYLOAD field contains the whole of the
data to be transmitted. The CHECK field contains the
information needed for validating the frame.
[0036] The data are contained in the different fields of
the frame as collections of symbols. The number of sym-
bols used as well as the kind of symbols used and their
minimum length depends on the protocol used for trans-
mitting the data. In particular, a symbol represents the
smallest amount of information which can be transmit-
ted. The length and the number of symbols used may
be decided depending on the circumstances.
[0037] When a frame as depicted in Figure 3a is sent
by a sender to an addressee, for example by a master
unit to a slave unit, the need arises for the addressee of
unambiguously recognizing the beginning and the end
of the frame. This is usually done by implementing a
communication protocol containing communication
rules such as, for example, the kind of symbols used,
the number of symbols, their length and the structure of
the frames.
[0038] In the following a first embodiment of a com-
munication method (protocol) for the transmission of da-
ta according to the present invention will be described
with reference to Figures 3b and 3c. In particular, a de-
scription will be given in the following with reference to
Figures 3b and 3c of the way the present invention al-
lows to unambiguously identify the beginning and the
end of a frame, without limiting the symbols usable in
the PAYLOAD field containing the data to be transmit-
ted.
[0039] As apparent from Figure 3b, essentially two
symbols are used, namely a so-called START symbol
and a STOP symbol for identifying the beginning and
the end of a frame, respectively. The start and stop sym-
bols consist of a predefined number of bits and/or bytes
and may be selected between the all symbols belonging
to the communication protocol used for the transmission
of data.
[0040] The START symbol is placed in a correspond-
ing START field 34 at the beginning of the frame; the
STOP symbol is placed in a corresponding STOP field
35 at the end of the frame.
[0041] When the structure depicted in Figure 3b is
used for a frame, the beginning and the end of the frame
can be unambiguously recognized. In fact, reading the
symbols START and/or STOP corresponds to identify
the START and/or STOP fields and the beginning and
the end of the frame, respectively. Accordingly, the ad-
dressee, for the purpose of recognizing the beginning
and the end of the frame, only needs to find the START
and STOP symbols within the frame.
[0042] However, when a frame as depicted in Figure
3b is used, without any other precaution being taken,
the START and STOP symbols cannot be used in fields
other than the START and STOP fields 34 and 35. In
particular, the START and STOP symbols may not be

used in the PAYLOAD field 31 nor in the HEADER field
32 and the CHECK field 33. In fact, using one or both of
the START and STOP symbols in fields different than
the START and STOP fields 34 to 35 would result in the
addressee getting confused and becoming unable to
recognize unambiguously the beginning and the start of
the frame. This is due to the fact that the addressee is
instructed to find the START and STOP symbols in the
START and STOP fields 34 and 35 only. Accordingly,
finding one or both of the START and STOP symbols in
a different field would contradict this protocol rule and
thus in turn would generate ambiguities about the real
length of the frame that is, the beginning and the end of
the frame could not be unambiguously recognized.
[0043] To overcome this problem, a third symbol is in-
troduced namely a symbol ESCAPE. In particular, the
symbol ESCAPE may be one of the symbols belonging
to the protocol but differs from the other symbols in that
its function and/or value varies, depending on the way
the symbol is used, in particular, depending on the po-
sition occupied within the frame.
[0044] The symbol ESCAPE is used for giving anoth-
er function to its following symbol. So, when used in
combination with one or both of the START and STOP
symbols, the ESCAPE symbol is used for giving the
START and STOP symbols another function than iden-
tifying and/or defining the beginning and the end of a
frame. For instance, it may be established that when the
symbol ESCAPE immediately precedes the symbol
START within the frame, said symbol START is not to
be interpreted as defining the beginning of the frame but
the symbol START has to be interpreted in a different
way; moreover, the way the START symbol has to be
interpreted when immediately preceded by the symbol
ESCAPE may be defined in the communication proto-
col. For instance, it could be established that the symbol
START, when preceded by the symbol ESCAPE, de-
fines the usual function it defines in normal condition;
that is, the combination of symbols ESCAPE and
START, when contained in a field other than the START
field, is given the function and/or the value which is nor-
mally assigned to the symbol START outside the START
field. Alternatively, the combination of symbols ESCAPE
and START can be given a predefined function or value,
differing from the function and/or value normally as-
signed to the symbol START when contained in a field
other than the START field.
[0045] Of course, the same consideration apply to the
symbol STOP and the combination of the symbols ES-
CAPE and STOP and also to the symbol ESCAPE itself
and the combination of the symbols ESCAPE and ES-
CAPE.
[0046] In the following, an example will be described
with reference to Figure 3c of the way the symbol ES-
CAPE may be used according to the present invention.
[0047] In Figure 3c, those fields of the frame already
described with reference to Figures 3a and 3b are iden-
tified by the same reference numerals. Accordingly, the
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description of these fields will be omitted for reason of
clarity.
[0048] As apparent from Figure 3c, the HEADER field
comprises two sub-fields namely a sub-field ADDR 32a
and a sub-field CMD 32b. The ADDR field 32a contains
the address of the slave to which the frame has to be
sent. The ADDR field 32a allows therefore to identify the
addressed slave. The field 32a contains a single symbol
and may assume all the values between those belong-
ing to the protocol with exception of the values relating
to the predefined symbols START, STOP and ESCAPE.
[0049] The CMD field 32b identifies the kind of oper-
ation the master intends to execute at the addressed
slave, namely, at the slave identified in the field 32a. Al-
so the CMD field 32b contains a single symbol and may
assume all the values between those belonging to the
protocol with exception of the values reserved for the
START, STOP and ESCAPE symbols.
[0050] The PAYLOAD 31 has a variable length and
may contain all the data exchanged between the master
and the slave.
[0051] In the particular example depicted in Figure 3c,
the symbol ESCAPE is placed in the field 36 which pre-
cedes immediately the CHECK field 33. Accordingly, as
disclosed above, the CHECK field may contain any one
of the symbols belonging to the protocol, including the
START and STOP symbols. If one of these two symbols
is contained in the CHECK field 33 their function would
not be defining the beginning or the end of the frame,
but another function as explained above.
[0052] In the example of Figure 3c, all the fields with
exception of the PAYLOAD fields contain a single sym-
bol. However, alternatively all the fields 32a, 32b, 31 and
33 may contain more than one symbol.
[0053] In particular, the PAYLOAD field 31 may con-
tain any one of the symbols belonging to the protocol,
including the STOP and START symbols when oppor-
tunely preceded by the ESCAPE symbol.
[0054] The method according to the present invention
for transmitting data may comprise rules for generating
and recognizing a frame, as well as rules for the receipt,
the synchronization and the parsing of a frame.
[0055] Some of these rules will be disclosed in the fol-
lowing. In particular, the rules for generating a frame
may be summarized as follows:

Rule g1. Within all symbols belonging to the protocol
three symbols are selected (in the following
referred to as controlling symbols) which
assume the following corresponding signif-
icances:
symbol START; identifies the beginning of a
frame
symbol STOP; identifies the end of a frame
symbol ESCAPE; indicates that the follow-
ing symbol may not be interpreted as a con-
trolling symbol.

Rule g2. The symbols START and STOP, placed at
the beginning and at the end of the frame,
respectively, are compulsory; when one of
these two symbols is missing the frame is
not valid.

Rule g3. The fields ADDR and CMD may not contain
one of the controlling symbols.

Rule g4. The field PAYLOAD may contain controlling
symbols, but each controlling symbol must
be preceded by the symbol ESCAPE.

[0056] When a frame of data is transmitted, some
rules need to be adopted for receiving and recognizing
a frame; said rules are listed below.

Rule rs1. The beginning of a frame is identified by the
symbol START, when this symbol is not
preceded by the symbol ESCAPE.

Rule rs2. The end of a frame is identified by the sym-
bol STOP, when this symbol is not preced-
ed by the symbol ESCAPE or is preceded
by a pair of symbols ESCAPE.

[0057] Recognizing and confirming a frame also re-
quires some rules to be complied with; some of these
rules will be described in the following with reference to
Figure 4.
[0058] In Figure 4 there is depicted the diagram of a
"Mealy" state machine for recognizing and confirming a
frame.
[0059] At the beginning of operation the machine is
set into a "waiting frame start" status W and reads the
entering symbols. One of the following alternatives may
come out at this point.

Alternative a:

[0060] a symbol START is read meaning that the be-
ginning of a frame has been probably identified; the ma-
chine is then set to the status "symbols analyzing" S and
begins to analyze the frame.

Alternative b:

[0061] a symbol ESCAPE is read; the machine reads
the subsequent symbol and ignores the symbol ES-
CAPE (see the sequence b' in Figure 4).

Alternative c:

[0062] any other symbol is read; the machine reads
the subsequent symbol and starts the analysis of the
frame again (see the sequence c' in Figure 4).
[0063] Once the machine has been set to the status
"symbols analyzing" S it continues to read the entering
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symbols and, depending on the symbol read, one of the
following alternatives may come out.

Alternative d:

[0064] a symbol ESCAPE is read; the machine reads
the subsequent symbol and does not regard said sym-
bol as one of the predefined symbols but as any other
symbol (see the sequence d' of Figure 4).

Alternative e:

[0065] a symbol START is read; the probable begin-
ning of a frame has been identified. The machine starts
again the analysis of the frame from the beginning (se-
quence e' of Figure 4).

Alternative f:

[0066] any other symbol is read; the machine analy-
ses the symbol according to a predefined algorithm (se-
quence f' of Figure 4).

Alternative g:

[0067] a symbol STOP is read; the end of the frame
has been recognized. The machine is set to the status
"frame validation" F.
[0068] If, during one of the operations listed above a
mistake or an error is recognized the machines returns
to the status "waiting frame start" W and starts again
from the beginning.
[0069] The validity of a frame is analyzed by verifying
the checksum of the frame. In particular, if a valid frame
is recognized the frame is identified as valid and the ma-
chine is set to zero. On the contrary, if a corrupted frame
is identified, the frame is set aside and the machine is
put to zero. In both cases, the machine is set to the initial
status "waiting frame start".
[0070] The following rules may be adopted according
to the method of the present invention for executing the
parsing of a frame.

Rule p 1. the symbol following the symbol START
represents the field ADDR of the frame and
may not be one of the controlling symbols.

Rule p 2. The symbol following the field ADDR rep-
resents the field CMD of the frame and may
not be one of the controlling symbols.

Rule p 3. The symbol before the end of the frame
(identified by the symbol STOP) represents
the field CHECK of the frame.

Rule p 4. The field PAYLOAD is formed by all the
symbols following the field CMD and pre-
ceding the fields ESCAPE, CHECK and

STOP.

Rule p 5. Within the field PAYLOAD all the symbols
preceded by the symbol ESCAPE may not
be regarded as controlling symbols. The
symbol ESCAPE does not belong to the re-
al PAYLOAD and must be rejected.

[0071] The algorithm for executing the parsing of a
frame is will be disclosed next with reference to the flow-
chart of Figure 5.
[0072] Once the beginning of a frame has been iden-
tified, the following steps are executed:

Step 1: initialization step; during this operation all
the variables involved are set to zero.

Step 2. the first symbol is analyzed (the symbol
should correspond to the field ADDR).
Is that a valid address?

YES ⇒ the value of the symbol ADDR is mem-
orized (step 2')

NO ⇒ is that the symbol START?

YES ⇒ back to step 1

NO ⇒ error. Back to the status "waiting frame
start".

Step 3: the second symbol is analyzed (this symbol
should correspond to the field CMD). Is that a valid
symbol?

YES ⇒ the value of the symbol CMD is mem-
orized.

NO ⇒ is that the symbol START?

YES ⇒ back to the operation 1

NO ⇒ error. Back to the status "waiting frame
start"

Step 4: the subsequent symbol is analyzed and the
following operations are carried till the end of the
frame is recognized i.e. till the symbol STOP is read.
Is that the symbol ESCAPE?

YES ⇒ the following symbol is analyzed and
inserted into the PAYLOAD (step 4').

NO ⇒ is that the symbol START?

YES ⇒ back to the point 1.

NO ⇒ the symbol is inserted into the PAYLOAD
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Step 5: has the end of the frame been recognized
(has the symbol STOP been read)?

YES ⇒ the second last symbol analyzed does
not belong to the PAYLOAD but corresponds to
the field CHECK.

[0073] The system is set to the status "frame valida-
tion".
[0074] For the purpose of correctly executing the step
5, the second last valid symbol has to be memorized
before being inserted into the PAYLOAD. For this reason
the variable "last" has been inserted into the algorithm.
[0075] The method of transmitting data ("communica-
tion protocol") disclosed above allows a reliable syn-
chronization of the frames of data to be transmitted on
the basis of a simple analysis of the symbols (software
analysis). Moreover, using only three symbols with cor-
responding predefined significances and/or values does
not limit the subject of the field PAYLOAD.
[0076] Further, even the field CHECK is not limited in
view of the strategic position of the last ESCAPE sym-
bol.
[0077] The length of the frames is not fixed but frames
of different lengths may be transmitted.
[0078] The inventive communication method may be
used on both a half-duplex bus and a full-duplex bus. In
this respect, it has to be said, that in the case of a full-
duplex, using the symbol ESCAPE is needed only in the
communications from the master to the slaves.
[0079] The inventive protocol is independent from the
underlying physical level and the characteristics of the
hardware used.

Claims

1. A communication method for the transmission of
data, wherein the data to be transmitted are adapt-
ed to be contained in one or more frames (30) and
wherein at least a first and a second preselected
symbols are used for identifying the start and the
end of a frame, respectively, said communication
method being
characterized in that
a third preselected symbol is used in combination
with one or both of said first and second preselected
symbols so as to give to one or both of said first and
second preselected symbols a function other than
identifying the start and the end of a frame.

2. A method as claimed in claim 1, wherein said first
and second preselected symbols are given a func-
tion other than identifying the start and the end of a
frame when they are preceded in the frame (30) by
said third preselected symbol.

3. A method as claimed in one of claims 1 and 2,

wherein each frame (30) comprises a plurality of
fields (31, 32, 33, 34, 35, 36) adapted to contain one
or more symbols.

4. A method as claimed in claim 3, wherein said fields
comprise at least a START field (34), a STOP field
(35) and a PAYLOAD field (31).

5. A method as claimed in claim 4, wherein the START
field (34) is adapted to contain the symbol identify-
ing the start of the frame, the STOP field (35) is
adapted to contain the symbol identifying the end
of the frame and the PAYLOAD field (31) is adapted
to contain one or more symbols defining the data to
be transmitted.

6. A method as claimed in claim 5, wherein one or both
of the first and second symbols may be contained
in the PAYLOAD field (31) when preceded by said
third preselected symbol.

7. A method as claimed in one of claims 4 to 6, wherein
each frame (30) is adapted to further comprise a
HEADER field (32) and a CHECK field (33).

8. A method as claimed in claim 7, wherein the HEAD-
ER field (32) comprises a ADDR field (32a) and a
CMD field (32b).

9. A method as claimed in claim 8, wherein each of
said ADDR and CMD fields is adapted to contain a
single symbol identifying the address to which the
frame is addressed and the operation to be execut-
ed, respectively.

10. A method a claimed in one of claims 7 to 9, wherein
the CHECK field (33) is adapted to contain a single
symbol.

11. A method as claimed in one of claims 7 to 10,
wherein the CHECK field (33) is preceded by an ES-
CAPE field (36) adapted to contain said preselected
third symbol only, thus allowing the CHECK field
(33) to contain any other symbol.

12. A method as claimed in one of claims 1 to 11, where-
in said method is adapted to be used in a master-
slave structure (20).

13. A method as claimed in one of claims 1 to 12,
wherein the symbols comprise a predefined number
of bits.

14. A radio communication device (10) comprising at
least a control unit operating as a master and at
least a signal processing unit operating as a slave,
wherein data are reciprocally transmitted between
the at least one control unit and the at least one sig-
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nal processing unit,
the data being transmitted according to a method
for the transmission of data wherein the data to be
transmitted are adapted to be contained in one or
more frames (30) and wherein at least a first and
second preselected symbols are used for identify-
ing the start and the end of a frame, respectively,
characterized in that
a third preselected symbol is used in combination
with one or more of said first and second preselect-
ed symbols so as to give one or both of said first
and second preselected symbols a function other
than identifying the start and the end of a frame.

15. A device as claimed in claim 14, wherein said first
and second preselected symbols are given a func-
tion other than identifying the start and the end of a
frame (30) when they are preceded in the frame by
said third preselected symbol.

16. A device as claimed in one of claims 14 and 15,
wherein each frame (30) comprises a plurality of
fields (31, 32, 33, 34, 35, 36) adapted to contain one
or more symbols.

17. A device as claimed in claim 16, wherein said fields
comprise at least a START field (34), a STOP field
(35) and a PAYLOAD field (31).

18. A device as claimed in claim 17, wherein the START
field (34) is adapted to contain the symbol identify-
ing the start of the frame, the STOP field (35) is
adapted to contain the symbol identifying the end
of the frame and the PAYLOAD field (31) is adapted
to contain one or more symbols defining data to be
transmitted.

19. A device as claimed in claim 18, wherein one or both
of the first and second symbols may be contained
in the PAYLOAD field when preceded by said third
preselected symbol.

20. A device as claimed in one of claims 17 to 19,
wherein each frame is adapted to further comprise
a HEADER field (32) and a CHECK field (33).

21. A device as claimed in claim 20, wherein the HEAD-
ER (32) field comprises a ADDR field (32a) and a
CMD field (32b).

22. A device as claimed in claim 21, wherein each of
said ADDR and CMD fields is adapted to contain a
single symbol identifying the address to which the
frame is addressed and the operation to be execut-
ed, respectively.

23. A device as claimed in one of claims 20 to 22,
wherein the CHECK field is adapted to contain a

single symbol.

24. A device as claimed in one of claims 20 to 23,
wherein the CHECK field is preceded by an ES-
CAPE field (36) adapted to contain said third prese-
lected symbol only, thus allowing the CHECK field
to contain any other symbol.

25. A device as claimed in one of claims 14 to 24,
wherein the symbols comprise a predefined number
of bits.

26. A master-slave structure (20) adapted to be used in
a radio transmission device, with said master-slave
structure comprising at least one master (21) and
at least one slave (22, 23, 24), wherein data are re-
ciprocally transmitted between the at least one
master and the at least one slave;
the data being transmitted according to a method
for the transmission of data wherein the data to be
transmitted are adapted to be contained in one or
more frames (30) and wherein at least a first and a
second preselected symbols are used for identify-
ing the start and the end of a frame, respectively,
characterized in that
a third preselected symbol is used in combination
with one or both of said first and second preselected
symbols so as to give one or both of said first and
second preselected symbols a function other than
identifying the start and the end of a frame.

27. A structure as claimed in claim 26, wherein said first
and second preselected symbols are given a func-
tion other than identifying the start and the end of a
frame when they are preceded in the frame by said
third preselected symbol.

28. A structure as claimed in one of claims 26 to 27,
wherein each frame (30) comprises a plurality of
fields (31, 32, 33, 34, 35) adapted to contain one or
more symbols.

29. A structure as claimed in claim 28, wherein said
fields comprise at least a START field (34), a STOP
field (35) and a PAYLOAD field (31).

30. A structure as claimed in claim 29, wherein the
START field is adapted to contain the symbol iden-
tifying the START of the frame, the STOP is adapted
to contain the symbol identifying the end of the
frame and the PAYLOAD field is adapted to contain
one or more symbols defining the data to be trans-
mitted.

31. A structure as claimed in claim 30, wherein one or
both of the first and second symbols may be con-
tained in the PAYLOAD field when preceded by said
third preselected symbol.
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32. A structure as claimed in one of claims 29 to 31,
wherein each frame is adapted to further comprise
a HEADER (32) field and a CHECK field (33).

33. A structure as claimed in claim 32, wherein the
HEADER field comprises a ADDR field (32a) and a
CMD field (32b).

34. A structure as claimed in claim 33, wherein each of
said ADDR and CMD fields are adapted to contain
a single symbol identifying the address to which the
frame is addressed and the operation to be execut-
ed, respectively.

35. A structure as claimed in one of claims 32 to 34,
wherein the CHECK field is adapted to contain a
single symbol.

36. A structure as claimed in one of claims 32 to 35,
wherein the CHECK field is preceded by a ESCAPE
field (36) adapted to contain said preselected third
symbol only, thus allowing the CHECK field to con-
tain any other symbol.

37. A structure as claimed in one of claims 26 to 36,
wherein the symbols comprise a predefined number
of bits.
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